INTRODUCTION
In previous studies1,2), we measured the digestibilities and energy availabilities of soybeans, kori-dofu , horse mackerel and milk, which make up an important part of the Japanese diet as vegetable or animal protein sources, whereas polished rice, wheat flour and buckwheat flour significantly contribute to the Japanese diet as energy sources. The digestibilities and energy values of cereals were measured by their studies. The problems with their studies include the experimental periods, dietary conditions and measurement methods.
In the present study, we improved the experimental method and measured the digestibilities and energy availabilities of polished rice, wheat flour and buckwheat flour, which are an important part of the Japanese diet.
METHODS
The details of the method have been given in previous studies1,2). Four male university students, aged 21 to 24 years, participated in this study. Table 1 summarizs the characteristics of these subjects . The subjects were first given a basal diet for seven days followed by test diets made by adding one test food to the basal diet. Feces and urine were collected throughout the experiment . The composition of the feces and nitrogen and energy contents of the urine were determined. True digestibility was estimated by assumingg the difference of fecal output between the two dietary periods to be the undigested residue of a test food (Fig. 1) . 
Diets
The details of the experiment diets were given in the previous studies1,2). The protein sources of the basal diet were a whole egg and bean curd. Protein intake was about 40g/day equally derived from the two sources. Other ingredients of the basal diet included cornstarch, starch syrup, sugar, shortening, corn oil and baking powder. The basal diet supplied about 45kcal/day of energy for maintenance of body weight because when the total energy intake is inadequate, dietary protein is used for energy and is not available to satisfy protein need8).
The composition of each diet was the same as that of the basal diet except that one test food was incorporated. The test food and intake levels (g/day in dry weight) were as follows : polished rice 200; wheat flour 200; buckwheat flour 200. (Table 2) The polished rice was boiled with an electric rice cooker. The wheat flour was seasoned with sugar, whole egg and baking powder, and baked in an oven. The buckwheat flour was seasoned with sugar, whole egg and shortening, and baked to make bread. Table 4 shows the protein intakes, excretion, nitrogen balance and digestibility of each food tested during the experimental period. Each food showed a negative nitrogen (N) balance, i. e., from -0.13 to -0.50 in the basal diet period. Since each test diet included 2 to 3g/day of additional nitrogen, the N balance of each food became positive, i. e., from 1.25 to 2.02 in the test diet period. The protein Table 4 Intake, excretion, nitrogen balance and digestibility of protein in subjects. Table 5 Intake, excretion and digestibility of fat in subjects. 
RESULTS

DISCUSSION
Polished rice, wheat flour and buckwheat flour are significantly important cereal foods in the many questions remain unanswered in these studies because: a) the experimental period was only two days, b) a notable difference existed between the dietary conditions in their experiments and the modern Japanese diet, c) digestibility was not "true digestibility" but "apparent digestibility", d) only the digestibilities of protein in these foods was determined, while the digestibility of fat and carbohydrate were not determined, and e) energy availability of the protein was not based on urinary energy loss, which is affected by the food intake pattern.
In the present study, we changed the following items: a) The experimental period was 14 days, b) Our study's experimental diet did not differ from the modern Japanese diet, c) "true digestibility" was measured, d) The digestibility and energy availability of fat and carbohydrate in these foods were also measured, and e) Urinary energy losses were investigated.
The protein digestibilities of the tested polished rice, wheat flour and buckwheat flour were 86.9%, 93.4% and 85.1%, respectively. Merril and Watt7) reported that those of polished rice, wheat flour and buckwheat flour were 84%, 89% and 78%, respectively; while Kawada et al.6) reported the protein digestibility of polished rice was 84% and that of a mixture of wellmilled rice and wheat flour (1:1) was 82%. Thus our results were somewhat higher than these previous ones. These results may be caused by the fact that "true digestibility" was determined in our method. In the present study, polished rice was taken in the form of the cooked grains, whereas the wheat flour was taken in the form of cooked powder. Generally speaking, a powder is more digestible than grains. Therefore it is impossible to discriminate between the protein digestibility of polished rice and wheat flour based on these data alone.
the fact that the daily fat intake of the basal diet was 60g while those of the test diets were relatively small, i. e., approximately 2g. Thus, these data are somewhat unreliable. Merril and Watt7) estimated that the fat digestibilities of polished rice, wheat flour and buckwheat flour were around 90%.
The carbohydrate digestibilities of these foods were very close to each other, i. e., from 98.7 to 100.9%, and showed a C. V. of less than 1%. Merril and Watt7) reported that those of polished rice, wheat flour and buckwheat flour were 99%, 98% and 94%, respectively. These results suggested that cereal carbohydrate, which mainly comprises starch, is highly digestible. 
SUMMARY
Four male Japanese were fed a semisynthetic diet including egg and soy powder as protein source for seven days (Basal-diet period), and in the following seven days 200g of polished rice, wheat flour and buckwheat flour added at the expense of part of the corn starch and sugar in the basal diets (Test-diet period). Urine and feces were collected throughout both periods and the contents of nitrogen, fat and energy in these excreta were determined. Digestibility of protein (N), fat and carbohydrate (by difference) was calculated.
The protein digestibilities of the polished rice (in the form of cooked grains) , wheat flour (in the
